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Oxidivability was evaluated from the isotherms of oxygen absorption, the nature 
and quantity of oxidation products, and the amount of sediment formed, 
7 Oxidizability was shown to depend primarily upon the concentration ard type of 
3 orgsnosulfur compounds present. These compounds oxidize mere readily than hy- : é 
s) drocarbons and when present in small quantities inhibit the oxidation of _ - 
hydroecezbors by decomposing peroxides formed in hydrocarton media. In larger ; 
quantities the organosulfur compounds ere oxidized by oxygen as wll y and thus 
accelerate oxidation of the ofl, Oxidation of S»containing coils results in the 
formation of sulfonic and carboxylic acids, When $ content is sufficiently high, 
the concentration of these acids is a linear function of the total § content, 
A parabolic dependence was established between the amount of sedirent formed 
as a result of the oxidation of S-containing oils and the total S content. 
A formula for calculating the amount of sediment formed was derived end 
verified experimentally. Oils containing about 0.45% S are most resistant to 
oxidation and form the smallest quantity of oxideticn praducts and sediment, 
Grig. art. has: 6 figures and 2 formulas, - te antes ae ogee 
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Vinner, G. G.; Dobkin, I. Ye.; Afanas‘yev, I. D.; Rogachevskaya, T. A.; Somov, V. Au; 


INVENTOR: Papok, Ke Kaj Kre 5S. E.; Vipper, A. B.; Zuseva, B. S.; Garzanov, G. Ye. | 
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Botkin, P. P.; Kuliyev, A. M.} Zeynalova, G. A, 


ORG: none v iA 
TITLE: Preparation of motor ofl. Class 23, No. 177579 if 
é r] = ee 
SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 1, 1966, 74 si 
TOPIC TAGS: motor oil, antiwear additive, detergent additive 
: £e 


ABSTRACT: An Author Certificate has been issued for a preparative method for motor ' 3 
oil, involving addition of a detergent and an antiwear additivellto the ofl base, Thd ; 
method provides for the use of an alkyl-formaldehyde condensation product and of a ° 


dialkyl dithiophosphate based on C,5-C;,_, alcohols as the additives. (so) ' | x 
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| TITLE: New composition of diesel oil additived! 
i SOURCE: Neftepererabotka 1 neftekhimiya, no. 4, 1966, 21-24 
TOPIC TAGS! diesel o11, antioxidant additive, lubricant additive 


: ABSTRACT! A composition of additives to motor fuels was developed in order to match 
' imported additives in their effectiveness when taken in similar concentrations. The 
: composition includes the additives BFK (4%) and LANI-~3174(0,254). The BFK additive 
' {1s the barium salt of the products of condensation of alkylphenol with formaldehyde, 
_ and the LANI-317 additive 1s zine dialkyldithiophosphate in isopropyl alcohol and 

' C42-Cy6 alcohols. In wetting and antioxidation propertios, the new composition is 
practically equivalent to foreign additives (those of the Monsanto Co.) designod for 
oils of tho first series of the international classification. The new composition 
also has advantages over antiwearlland wetting agents in the operation of a diesel 
motor on low-sulfur fuel. The use of the new composition of additives increases the 
motor potential of fast dissel engines and reduces their oil consumption. Orig. art. 
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\ il 
TITLEt Antioxidant phodertion of organic sulfur compounds present in potroloum oils, 
and possible formation of aryl sulfide complexes 


SOURCE! - Neftekhimiya, v. 6, no. 2, 1966, 241-248 
TOPIC TAGS: organic sulfur compound, antioxidant additive | 


ABSTRACT: The paper discusses the antioxidant propertios of organic sulfur compounds 
contained in narrow chromatographic fractions isolated form the sulfur aromatic con- 
centrate of the Tuymazy petroleum distillate with Pi99° = 10 centistokes, The anti- 
oxidant properties of tho compounds wore found to incroaso with the degree of their 

cyclic charactor; their inhibiting capacity considerably exceeds that of the hydro- 

carbons with which they are associated, The various organic sulfur compounds present 
in the distillate differ in the mechanism of their action and manifest their maximun 
effectiveness at certain definite concentrations in the oil which are charactoristic 

of each group, The organic sulfur inhibitors may form associates with aromatic hydro- 
carbons and organic sulfur compounds whose molecules contain aromatic polynuclei. The 
formation of associates decreases the antioxidant effect of organic sulfur and aromat- 
ie inhibitors. Orig. art. has? 2 figures and 5 tables, , 
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TITLE: Production of nitrated petrmlatun-base corrosion inhibitors 


| mee Sear | 


ipaeke Khimiya 4 tekhnologiya topliv 1 masel, nol, 1966, 48-51 


aoe TAGS: potroloun product, corrosion inhibitor, stecl | WOMs ston poole ron 
\ABSTRACT: Qzdcerite and petrolatum-base corrosion inhibitors As now made by oxiduviun. 
lwith air at 130-160C in the presence of a catalyst. The preparation takes 10~24 hr, 
iA less time-consuming method was offered for producing a corrosion inhibitor fron : 
petrolatum. It consisted of treating petrolatum with a 62% HNO, solution » neutralizing - 
ithe reaction product with a 20% aqueous solution of NaOH withoet renoval of the spent | 
1HNO3, and dehydration, The nitrated and neutralized petrolatua was completely soluble | 
jin oi1 and insoluble in wator. The tost on the corrosion=protective properties of the 

[5% solution of nitrated petrolatum in transformer oil made with Sto45 steel proved that, _ 
as a corrosion inhibitor, the product was not inferior, if not superior, to the oxidized 
petrolatum. Tho optimal consimption of Hi0. was determincd as 10%. Nitrating petrolatw | 
with large amounts of i093 (230%) contributed in some cases to its corrosiva properties! _ 


Got 2 Us 665452105 1 664095981 + 6206193 | 
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wth respect to the utusl. Tho treatnant of oxidized petrolatin with small amounts | 
(SaLStol 62% ENOgwiti neutralization vy NaOH and dehydration ylelded an inhibitor | 


s0ludle both in waver and in oils, This permitted it to be used in the form of either 
foil or Water solutions, Tne most effective corrosion inhibitors for the steel was the | 
oxidized potrolatum, having an acid number of 30-45 after treatment with 15% addition 
lof the 62% ENO, solution. Tha quality of the inhibitors depended greatly on the purity 
of the final product, For this purpose the nitrated oxidized petrolatum was purified 
‘Of spent HNO3 by settling and treated with NaOH to a neutral reaction, The product of 


nonferrous metals (Al, duralumin, Cu,Pb, Sn, bronze, Mg alloys, steels, solder, cast 
liron, and in combinations of metalewood and metal-rubber), In all cases it provided for 
long-lasting and reliable protection, The nitration of oxidized petrolatum from the 
|Kazan NPZ was made in a pilot plant installation with 62% HNO (consumption 15%) at 
{70~90C for 4 hr without settling out any of the spent HNO.» Te nitrated product had 
jan acid number of 90 mg KOH, The final noutralized inaibitor had an ash content of 705% 
jan alkalinity by phenolphthalein of 1.2 mg KOH and by bromophenol blue of 65.7 mg KOH, 
& water content of 1.46% Dean and Stark, and good protective properties of the 5% solue 
[tion in transformer oil for Sto45 steel: more than 30 days in water before the appearanos — 
Of corrosion nuclei. The nitrated petrolatum and the nitration of oxidized petrolatun i 
can be made in the same simple apparatus which is used for the nitration of mineral - ice 
- 
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LOSLTODOVs Ve te 
TITLE: Effect of tho extent of refining of the distillate and residual components-D 
of DS-1l4 oot fren sulfurous petroleum upon thoir operational properties 


SOURCE: Ref. zh. Khimiya, Abs. 19P129 hy 
REF SOURCE: Tr. Kuybyshevsk. n.-i. in-t neft. prom-sti, vyp. 25, 1964, 85-95 


TOPIC TAGS: lubricating ofl, petroloum refining, phonol / %-l, lubricating oil, 
1S-20 lubricating ofl, DS-l1 lubricating oil 


ABSTRACT: Laboratory study testing on the engine YaAZ-204 of five samples of 
DS-14 oil of Hoyokuybyshev NPdq(differing by the technology of their processing) have 
been performed. The study shows that tho changes in the extent of phenolic refining‘ 
of distillate and residual components (within the limits of 160-180 and 250—~320% 

of phenol, respectively) have no effect on the detergency, antioxidative, and anti~': 
wear properties‘of DS-14 ofl containing offective additives. Economically, the mos}. 
convenient method for producing DS-l, oil is to mix the residual and distillate com~ 
ponents of Diesel ofl, 60 and 40%, respectively, (i.e., components treated to a lesa, | 
extensive phenolic refining). This leads to lowering the price of DS~l4 oil by 15h, 
and to increasing its yield by 4%, as_compared with the prodyotion of DS-1, oi] by q 
mixing oils 1B 20 and DS-11.\ A. N. Afranslation of niteet? : 
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~ _ Kreya, &, G.” The bekaviour of gasédynamic factors near. 
ic. é striking wave. Rep. TDerpvidi Acai, 
Sci. Ukrainian SSR no. 3-4, 11-16 (1946). (Ukrainian 
and Englichy =. 0 >> oe ae 
The author writes down the one-dimensional equations ; ere 
governing the transition of pressure, density and velocity oe 
- across.a tormal shock wavd [“striking wave" as mistrans- 
’ fated here] pcopagated inte undisturbed gas. These quan- 
tities. taken just behind the shock, increas: if the velacity 
D of propagation of the wave increases, ag indo is evident 
from inspection. The author then goes an to examine the eS 
signs of the gradients of these quantitics just behind the . . iz 
shock. Owing to some oversight the signs are actually the othe 
reverse of theec given. 2D. P, Ling (Murray Hill, N. §.). 
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the. authors obtain several results on the type of f uncenas | 
they are interested in, including Necessary and sufficient 
conditions fer the weak convergence to zero of certain 
sequences of linear functionals, Theic Keneral thearens 
contain a3 a-special case the results ¢ 
_ Math, (Mat. Sbornik] N.S. “1(43} 
“BOL Korenblyam [same Dok 
these Rev, §, 347] ott the 
grals of functions uf L 
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With b  varichle operator in-a Hilbert coace, with given 
‘initial valuess (6) agit Fiat b(t} fis these Wis a vari. 
‘able bounded operator, g, # vectors, aad ie case (b) upper 
estimates for flgf are found when Hand 6 are dowty 
varying}; (c) Adg/dt=iBg-tpet, where A= Sr Aalet), 
Bu Fe Bild), pe Le pile. ), dI/dt ahs, An ease (ec) a 
series expansion csymptotic ta the solution is studied y che 
character of the eclution depends on whether 24 lies in the 
spectrum of AB. The operacars Ag, By nee hermitian, Ag 
positive bounded with bounded inverse, anc other conditions 
are faid down. Second order equations of-a iy fie sitaiter to 


 (c} are studied by reducing them to the case (c}. f Jf 
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Some properties of operators d 
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Staviv diyeniy chien Akademii nauk Ukrains'koi RSR B.V nes 
(Operators (Mathematics) ) (Spaces, Generalized) ; = 
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Heo en Palgebre, on ait une forntiule du type -RGxiste pas de Gireihe wn: ne iu ie du reste arriver qu'il 
JE) © J Sana yelldC Cy, 2}: dans cette formule ce EL! pest Cire thane ee VIAL Cautrement dit. psf. 
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Mathematical Reviews Berezanskii, Yu. N., and Krein, S. G. Hypercomplex_ayatens _ 


Vol. 14 No. 10 . with a compact basis. Ukrain. Mat. Zurnal 1 
a Nov. 1953 (1951). (Russian). ae 
j Algebra Detailed exposition of results already announced [Doklady 
; Akad. Nauk SSSR (N.S.) 72, 5-8, 237-240 (1950); these 
Rev. 12, 188, 189]. Tho authors have changed the term 
"continuous algebra" to the one given in the title. 
I. Kaplansky (Chicago, 111.). 
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‘Operators Deklady Akad. Nauk SSSh (N.S.3 7G, 13-16 parigt a v 
~~ THSTY, (Ressian} i 
For each vaiue af ¥ in (a, 8 let Fish te a hounded Hog. . 
taitian operater in Hilbert space. fy i stated that if PO) isa ve 
function of the real Variable Mvwith an absolutely continuaus , 
derivative @ T/dX in soma Reighbourltoed af the spectrua of : 
ta}, and Ex€at is the Spectre set of fdira), then i 
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Where the integral is interpreted as am chutract repeated 
; Sticlejog integral. Ansdlogeus farnulra are gives fer decivg. 
‘tives “of the foun flit), Vide and for higher oceor 
derivatives of f(r}. The latter are aniad ta give the. 
. expansion of KE HEL, in Powers af ¢ Further applications | 
:3te to solution of. the egg BMisledy) ex irl. for the. Sues ee oe 
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"Note on the Distributio 
on of Errors During the 
Solution of a System of Linear Equations se an 


Iteration Process," M, A ' 
Kreyn ? - Krasnosel'skiy, S. G. 


: 


spepeks Matemat Nauk" Vol VII, No 4 (50), pp 157= 


The purpose of the present note is 

to refute the 
hypothesis that the most Probable errors are ale | 
ways considerably less then the max errors. As it 


ne SOOT SH 


turns out, the max errors are the most probable 
errors. Considers the recurrent formula 
X21 = Ax, + b, where A is a matrix. 
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a 34 (1952). (Russian) 
Let B he a real positive definite matrix. The author» 


" introduce the ‘‘a-processes,"’ a family of gradient methods 
for solving a system of linear equations Bx=b, depending . 
on a real parameter a. Let xo* be arbitrary. For cach: 

- bo0,1,°-+, a sequence (x.*) converging to x*=B-'d js 


defined by letting xt41™20°—Ceda", where 4,°=Bx,* -b, 


- and where c. = (B«A,%, A a*)/(Bs**4.8, A). Us sand As, . 


a le a wiperscript; but Be is the ath power of B.) 
For real 7, let fs{l,, the'’y-length” of s,be (s, B’s)!, Then the 


a-process selects x$41 among all vectors of theform 2; Nm yA 
(= 0 <y<e) 80 as te minimize xfpi—aP ers HASy hes 
By a very simple argument it is shown that all a-processcs 


have the same norm, i.e., one avers ha: 


j 


a, 4 amis 
torts (Ge) iat ' 
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, ' where m, Ware the feast, greatest eigenvalues of B, and| ' 
; Bquality is attained for some 34", (Details are missing on the 

matter of equality.) In‘a preliminary theorem it is shown 
| that log (Bex, x) is a convex function of a. | ‘ 
| The 0-process is the method of steepest descent of Kan. | 
torovich and others, while the 1-process is proposed for j 
practical use and given the name of the title. The choice | ‘ 
between the two depends on what measure of the error one 
| is atriving to reduce. In addition to the minimizing nature of 
| the 0- and 1-processes inherent in the above, it is shown | 
| that the 0-process is the best of the “practically realizable" i 
a-processes (i.¢.,a=0, 1,2, +++) in the one-step reduction of + j 
Ixu—xfe. The non-linear transformation L: Tx ig 
studied in some detail; it is shown that Z is commonly ' 
| n-1tol. G. E. Forsythe (Los Angeles, Calif.). 
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+ Krein, S. G. On invariant points in conformal mapping. 
Uspehi Matem. Nauk (N.S.) 8, 10. 1653), 155-159 (195.4). 
* (Russian) 

_VG.N. Polodit has shown (Uspehi Mater Nauk (NS.) 7, 

no. 6(52), 203-205 (1952); these Ree "5 849] that if a 

i simply-connected region G is mappe “orimally onte a 

simply-connected subregion Gy whieh fs simple are 7 of 

Hathenatlaal Reviows - its boundary in common with that of G, then there can he 
Vole 14 Hoe B Lat most three fixed points on y in the correspondence of the 
een “boundaries. In the ease Chat there are exactly three such 
Septe 1953 t tix . tee MILE? : 
, ‘fixed points, the outer two are attractive while the ner: 
Aralysia ‘one is repellent. In the case of two fixed points, one is 
repellent, the other attractive, while a single fixed poiit is, 

; repellent. The author extends Polodit’s result to the case! 
' that the boundaries of Gand G, have n such ares in common, 
H It is shown that in each of these ares, with the possible 
; exception of one of them, there can be at most one fixed 


_ point, which is always repellent, while in the exceptional 
‘are there can be at most three fixed points, which follow 
: Polodit'’s rule of attraction. If, however, there is an interior 
point of G; which goes into itself under the mapping, there 
can be no exceptional arc. A. J. Lohivater. 
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“Krein, S.G. Uniform topology in the space of transforma- 


Mat. Sbornik NS. 33(75), 627-638 (CUES) am alee 


(Russian) 


| 
Denote by AL(Q, R) the set of all func : 


a bicompact: Hausdortt space 
covering of RL Lady e NEO, RY de tite 


all de ALO, RY such tliat, 
both lie in an clement of a. 


tions of a set Q into 


Ro Leta be a ciinite open 


hii dta dee the oo of 


for cach £2 O, wp) and oh fp) 
The collection, of nechberhen| 


-Aa(da) makes M(Q, RY into a uniform SPCC Ds proved ta 

Mathematical Review be complete in this uniformity. NV osubeet Jat MW in ch tins 

June 1954 to be equivariant in case tor CHO NDIte Open coscritee a of 

Topology sy R, there exists a subdivision (:. UNE, wh that for each 
o 


7 ¢¢D and cach J, the 
/° 7 clement of a. Lt is prov 
te Pit has a bicoms 

let C(Q, KR) denote the 
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| —Kign. 8.9. On functional properties af operators of vec~. : 
| _tor ena dais and hydrodynamics, Dokiady Akad. Nauk: 

; ' Soient: G, an domaine borné, étoilé relativement & Vori-i 
gine; P fa fcontiére de @; Ff Vespace de Hilbert de veecteurs 
| V(x, y, 2), définis dans G, tels auc FFF LV [idr< 0, fe produit’ 
| 


 sealaies (V, W) de deux éléments de if étant défini au moyen. 
da la formule: Pah J 


“wee f f frrwer 


D, an sous espace de H, feemetuce de l'ensemble des veeteurs 


solénoidau, de Hf. L'auteur définit des opérateura con. 
‘yerables, ax moyen’ desqucls if construit un eément 
We 2, colution du systéme: 

; 


SWeegrad p; div W=0 


iprenant sur.P (le sens de cette locution tant précisé par 
Veuteur) les memes valeurs qu'un vecteur F(x, y, s), donné 
& prioti, assez régulier, fe D. A noter que fa sealaire p(x, y, 3). 
‘est harmonique. ct que ta solution W est inddfintment 
differentiable. De meme, Panteur colstruit un opérateur, 
~  convenable sur-un autre sous-espace de HH. Tl peut alors 
Se Ee et en arin COVER) 
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Uhydrodynamique des. liaui 


: AV «grad 


US Contportent divers covallsices: (0); 
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' (2) fa justification des procédés yarlati 
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USSR/Mathematics - Potential theory FD-1168 
Card 1/1 Pub. 118-9/30 
Author : Kreyn, S. G. 
Title : ‘An indeterminate equation in a Hilbert space and its application in the 


theory of potential 
Periodical : Usp. mat. nauk, 9, No 3(61), 149-153, Jul-Sep 1954 
Abstract In reading the work of H. Weyl ("Kapazitaet von Strahlungsfeldern," 
(Capacity of radiation fields], Math. Zeistschrift, 55, 2, 1952), which 
was devoted to demonstrating the theorem of the existence of the solution 
to the boundary-value problem for the equation du +k@us0, the author of the 
present set for himself the methodological goal of distinguishing the 
general positions held in the theory of operators which are necessary in * 
order to prove the theorem from the specific peculiarities of the concrete 
problem in question. Three references, 1 German and 2 USSR. 


Institution : 


Submitted : October 3, 1953 
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I Krasnosel’skif, Mu A., and Kereta S.G. 


On the principle of 


averaging in incar_ mechanics, Uspehi Mat. Nauk 
. (1955), no. 3(65), TAI=TS2. (Russian) 


Given the system 


il) . t=eX (x, 0) 


| 


Ms 


with x, X »-vectors and x varying in a bounded domain ' 


,P of E", suppose that for every xin D 


! (2) lim +/ "X(z, t)dt== X q(x) 
T4101 J 

_ exists. Take now the system 

(3) p=eX ly) 


and let +(), y() be solutions of (1) and (3) such that 
: x(0)=4(0)=x,. Bogoliuboy proved [On some statistical 
‘methods in mathematical physics, Akad. Nauk Ukrain. 


SSR, 1945; MR 8, 37] the tollowing theorem. Let X(t, x) 


. 'be bounded in D and satisfy there a Lipschitz condition 


- with constant independent of x,t. Let also the limit (2) 
, exist for every x in D, Suppose finally that y(t) is known 
for e=! and te (0—7} and together with a certain 
ineighborhood does lie in D. ‘1 hen, given n>0, there 
: exists eg>O such that for Oe <r, (1) as defined above is 


in modulus within an wneighborhood of y(!) ont «f[O—Tje}, 
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It was shown by Gikhman [Ukrain, Mat. 2. 4 (1952), 
215-218 (unavailable for review)} that the above theorem 
is a ready consequence of a theorem on the continuous 
dependence of the solution of a differential equation ott a 
parameter. Gikhiman leaned heavily upon the Lipschitz 
condition. His result is proved here under much more 
general conditions, and this extends. considerably the 
reach of the theorem of Bugoliubov, S.. Lefschetz, 
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USSR/MATHEMATICS/Differential equations CARD 1/3 PG - 74 
KRASNOSEL'SKIJ M.A., KREJN S.G. 

Non-local theorems of existence and uniqueness for systems of 
ordinary differential equations. 

PERIODICAL Doklady Akad. Nauk 102, 13-16 (1955) 

reviewed 6/1956 


Let be 

(1) & = f(x,t) , where f(x,t) (xEE, -w<t<+m) is a continuous 
operator with range of values in the Banach space E. If f(x,t) ia represent- 
able as the sum of a completely-continuous operator and one which satisfies 


the Lipschitz condition, then the local existence theorem is valid according 
to which a h, >0O can be given such that (1) has a solution for +. -h, eat=t oth 


which seeisbies the initial condition x(t.) = X>° The authors see ie con- 
ditions under which all solutions of (1) can be continued on the interval 

[t 100). 

Let L(n) 20 be continuous and w(t) 20 be integrable on every finite interval. 
Let Io, Gr. 4 70 he functionals defined on E the gradients of which are 
continuous operators on E. Q(x) = max d, (x)+j(x) are those indices i for 
which , (x) s d(x) for given x. Then the following lemma is valid: If f(x,t) 
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Doklady Akad. Nauk 102, 13216 (1955) CARD 2/3 PG - 74 


satisfies the condition 
(2) C5 Gey tof (st) € 21 (x)] (+), 


where oars denotes the value of the linear functional 1 on the element x, 


and if x(t) is the solution of (1) for t,<t<t,, then 
ty ok (+2)] , 
(3) du 
y (t)at > Tay ° 


t f(t, )) 
From the lemma follows the theorapy If (2).A8 satisfied, for Ix —»0o also 
p (x) > 00 and for every Ad>O “2%. “eg 
[9.6] 


(4) Tay = 


then all solutions of (1) are continuable on the interval]t 00] . 
This theorem can be applied for the investigation of a system 


oxy 
(5) “it” £,(x4)++.x,,t) (1=1,...n) 


if it is considered as an equation (1) defined in the n-dimensional euclidean 
space. Choosing for (x) several functions of the n variables, then for (5) 
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Doklady Akad. Nauk 102, 13-16 (1955) CARD 3/3 PG - 74 


one can obtain several non-local existence theorems. In three cases for 
different B(x) the concrete condition (2) is given, 
From the lemma follows still a general theorem of uniqueness: x = x4 (+) 


and x = x 3 (t) be two solutions of (1) satisfying the same initial condition. 
Let be $ (0) = 0 and 
( 3 (xc4-x5) @47%2)» f(x,,t)-f(x,,t)) <u [ $(x,-x,)] y(t), 


where for every £>0 
€ 


du 
L(u) 
° 
then x(t) = x,(t). 


The given theorems can be used for the proof of the non-local theorems of 
existence and uniqueness of theintegro-differential equations. 


INSTITUTION: Public University Voroned. 


Lass 


ik Pas 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826420( 


CIA-RDP86-00513R000826420 


at Sy TN Ie 


ARLEMED: 


"APPROVED FOR RELEASE: Monday, July 31, 2000 


Sie 
Enea nee 


7P bs ot 


SOV/124-57-9-10375 fi 


Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 9, p 69 (USSR} 
AUTHOR: Kreyn, S.G. 


TITLE: Mathematical Aspects of the Theory of the Motion of a Solid Body With 
Cavities Filled With Fluid (Matematicheskiye voprosy teorii dvizheniya 
tverdogo tela s polostyami, napolnennymi zhidkost' yu) 


PERIODICAL: Tr. 3-go Vses. matem. s''yezda.Vol I. Moscow, AN SSSR, 1956, pp 205 


ABSTRACT: The paper analyzes aspects of the existence of a motion of a viscous 
incompressible fluid and of eddy motions of an ideal fluid during a 
given motion of the. body containing it and with given initial conditions. 
Nonlinear and linearized problems are analyzed. The author studies 
the problems of the existence of small oscillations of the fluid, of the 


tics of the frequency spectrum in three cases: The motions of an ideal 
fluid approximating a state of equilibrium with the presence of a free 
surface, the motions of an ideal fluid approximating its rotation as a 
solid body, and the oscillations of a viscous fluid approximating sta~ 
; tionary motion. In the latter part of the Paper the combined oscilla- 
Card 1/1 tions of a solid body and a fluid are studied on similar tases. Annot. 
se SIE agree 
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Call Nr: AF 1108895 
Transactions of the Third All-union Mathematical Congress (Cont.) Mosecw, 


Jun-Jul '56 dy '56, V,_1, Sect. Rpts. date] 'stvo AN SSSR, Mo 1956, 2 : 
Krasnosel™ duly MR. (voronsen dn the tnvest eel on Reon eZ? 37 pp 
of Bifurcation Points of Non-linear Equation. 204-205 


Kreyn, S. G.,(Voronezh). Mathematical Problems in 
—~the-Theory- of Motion of Solid Bodies With Fluid- 
filled Cavities. 205 


Kupradze, V. D. (Tbilisi). On Some New Research at 
the University of Tbilisi in the Mathematical Theory 
of Elasticity. 205 


Mikhaylov, G. K. (Moscow). Precise Solution of a 
Problem on Stabilized Motion of Ground Water in Vertical 
Plane With Free Surface and Feeding Zone. 205-206 


Mention 18 made of Polubarinova-Kochina, P. Ya. 
Movchan, A. A. (Moscow). Idnear Oscillations of a Plate 


Coa in Gas at High Velocity. 
Card 68/80 
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“Daiectit, Yu. Ls ‘and Krein, 5. G. “Tateration anid di fe 
i “ferentiation of functions, rs Herm ene an ~operalap and 
Sr to Tag Theat of af_pectucbatiy By, 2 Gone 
Gos. Uniy, Tredy Sim iG. Munkeoral. Anai. 
go BF 1OS 2 CRs os 
The ptof and applicati 
Ps diiferential cuclhicieit < 


Hit is « buunded Hermitiag oper tor dafined ant difler 
enthable for ¢ itr some segment uf the real fine, and f a 
function with cuntinucs : sttuad deyivatives Gu a seutaent 
(a, by of the réaz line cuntainias rie spectrum of Whi fat 
all (in the segraent of definition. [he formula is 
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where E,(f) is the spectral projector of (8. KE 
The formula is extendad to ingher order derivatives by 

iteration, anda Taylor's theorem, with the integral form 

of the remainder, is proved-The differential coefficients of 

the operator functions and the intéyrals are undersiood te 

-exist in-the aense of converyence by operator norms: the 
properties: of the Stieltjes integral with respect to the ° 

spectral function are discussed in some detail. By taking 

} to be o function equal-to } oa_an isolated portion of 

the spectrunr and zera elstwhere en the spectrum of H, 
uppilcations are given te perturbation theory: the fur- 

mulae simplify considerably whea H(4§ is linear in ¢. 
Estimates for the error term in the Taylor’s expansion ; 
are given. The principal reguits have appeared without r J 
proof in Dokl. Akad Nauk SSSR (N.S) 76 (196U), (3-16; re 
Dopovidi Akad. Nauk Ukrain. RSK (951, 234-233 [MR & 
"42, 647; 16, 264). 7. L. B. Cooper (Cardifiy, | 4, 
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in Banach spaces, 
-E os. Univ. ras Sem. Fuakcional. Anal, no. : : hae 
2 (1956), 3-23. Russian} 3 ce 
_ Slight extensions and detailed proofs of results stated . aS 
by the same authors in Doki. Akad. Nauk SSSR (N.S.} | { : 
, 102 (1955), 13-16 [MR E7, 151]. F. A, Picken, |; 
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AUTHORS: Kreyr S.G.. Reshetku. Kh.S. 


TITLE: * Ae alysis ot the Field in an Elect-cmagnetic Separator With 
A‘lowarce icr the Mutual Ettects ec: Acjacert Peie Term-rals 
‘Raschet poiva » elektromagni.rcm sepuratore + uchetom 
-gzarmrogo Livaniva scsedrikh polyusnykh ak cnechnke.) 


PER'OD'CAL Sh. tr. Kriverozhsk. gornoruds. ‘-->. 1956, Nr 3 pp 134 148 


ARS TRAGT Ea‘S'er a study haa beer made cr the two dimensios si magnet ¢ 
teld arising between the infinitely thin poles, either wedge-shaped 
or fat. of a magnet (Derkack, V.G., Gornyyv zh., 1950. Nr 1). 
The present work is devoted ta an investigation ot the field existing 
with such a system of po'rted poles. Fundamental here. :s the 
che'ce ct a distace between the pointed pcies at which the mutual 
inpiuence op the respective poles would nct lead to any roticeable 
fed-ction Ir the magnetic torce exerted ot a particle cf cre. 
Equators are put forth tor caiculat.on of the mutual etrect» of like 
peies of the mugnetic torce, and of the intensity o1 the tield. It 

Gard 1/2 .s tound that the optimum radius ci cur ature is r20.15 f , 
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SUBJECT USSR/MATHEMATICS/Functional analysis can) 1/3 PG ~ 743 
AUTHOR KRASNOSEL'SKIJ M.A., KREJN S.G., SOBOLEVSKI P.&. 
TITLE On differential equations with bounded operators in Banach spaces, 


PERIODICAL Doklady Akad.Nauk 111, 19-22 (1956) 
reviewed 4/1957 


The authors consider the equation 
(1) = = A(t)x + f(t,x), 


where x(t) is the sought function with a range of values in the Banach space E, 
A(t) and f(t,x) are operators in B and besides A(t) is unbounded, closed and 
linear for every t. A solution is sought which satisfies the initial condition 


(2) x(0) « fis 


where x. belongs to the region of definition D(A) of the opezater A(0). The 
authors use the theory of semigroups and therefore it is assumed that A(t) is 
the generating operator of a strongly continuous semigroup of bounded operators 
(§) (€>0) for every t. At first the linear equation 


dx 
au 4tt f(t) 


is considered, where A is independent of t. Let Q be the linear operator 
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ax(t) -f tit-x)x(T)aT. 
0 
Theorem: a) Q acts and {gs continuous in the space Cy of functions which = 


satisfy the Lipschitz condition. If for % > 0 the semigroup T( %) a6 con- 
tinuous with respect to the norm (condition ch ee to Hill), then 4 


acts from Cy to C, and is continuous. b) if x! is completely continious. 
then Q as an agents froa Cy to C is completely continuous too. 

Theorem: Let T({) satisfy a condition C, and let f(t) be continuous and 
have a strongly bounded variation. For x, é D(a) the formula 


x(t) = T(t)x, + Qf(t) 


yields the solution of (1)-(2)- 


Let be given a homogeneous naar a eae = - a(t)x and let be satasfied 


the condition &) C(t) = a(t) a 1(+) bounded and strongly continuous :n <- 


Theorem: If %) is satisfied, he 1) the operators A(t) have a common regi 


AP 
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of definition, 2) the operators B(t,s) « a(tja7! 8) are continuous with respect 


OB(t,s 
ot 


to the norm in t and s and 3) the derivative is strongly continuous 


for every 6 in t. 

If 1) and 3) are satisfied, then &) is satisfied too. This theorem and a further 
one are incdirect connection with the investigations of Kato (J.Math.Soc. Jap 

5s no.2, (1953)). 

Then the non-linear equation (1) is treated. & generalized solution of (1)-(2) 
means a function x(t) which satisfies the operator equation 


(3) x(t) = af [t,x(t)] + U(t,O)x, . 


For the proof of the theorems of existence theorens of fixed points are used. 
For a sufficient smoothness of f(t,x) in some cases it can be shown that the 
generalized solutions the existence of which was proved, are ordinary solutions 
of (1). Some examples are considered. 
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SUBJECT USSR/MATHEMATICS/Algebra CARD ft PG ~ 736 
AUTHOR BERSZANSKI Ju.M., KREJN S.G. 
TITLE Hypercomplex systems with an infinite basis. 


PERIODICAL Uspechi mat.Nauk 12, 1, 147-62 (1957) 
reviewed 5/1957 


An orginary hypercomplex system the elements of which are n-dimensional 


vectors x, can be understood as a ring of complex-valued functions x(j) = xs 


which are defined on a basis Q consisting of n points, where the ordinary 
addition and multiplication with a scalar and the composition 


n 
(x * y)(1) % 2 x(J)¥ (kos 


9 


Cie? - structural constants, are valid. The authors extend the notion of the 


commutative hypercomplex system to the case that Qis a locally compact 

metric space. The authors restrict themselves to positive structural constants. 
Then it is shown that by restricting to (in a certain sense) symmetric hyper- 
complex systems, to these systems the principal results of the harmonic 
analysig on commutative locally compact groups can be transferred. Numerous 
examples are given, 
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SUBJECT USSR/MATHEMATICS/Differential equations CARD 1/2 PG - 780 
zy . AUTHOR KREJN S.C. 
TITLE Differential equations in the Banach space and their 


application in hydromechanics. 
PERIODICAL Uspeohi mat.Nauk 12, 1, 208-211 (1957) 
reviewed 5/1957 


The author considers the motion of a tenacious fluid in a closed vessel 
which carries out a given motion around a fixed point. The system of motion 
equations is non-linear and not of the type of Cauchy-Kowalevski since the 
derivative with respect to the time of one of the wanted functions ( se ; 
p- pressure) does not appear in the equations. The author shows that by 
introduction of a suitable Hilhert space and by decomposition of it into an 
orthogonal sum of two subspaces tho unknown function p can be eliminated, 
while for the other unknown function v (relative velocity) an equation of 


the type 
a 
(1) eave g(t, v,B,v,-++»B,¥) 


is obtained. Here A is a negative definite operator in the Hilbert space 


and the operators B, depend on reas With the aid of the operator 


A . 
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Uspechi mat.Nauk 12, 1, 208-211 (1957) CARD 2/2 PG - 780 


Q= (A - ay" the non-linear equation (1) can be reduced to an integral 
equation which has a solution in a sufficiently short time. 

With this consideration the author wishes to point out the importance of 
the investigation of differential equations in Banach spaces. 
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ERASHOSEL'SKIY, M.A,; KREYN, 5.G.; MYSHKIS, A,D, 
The broadened sessions of the Voronezh Seninar on Functional 
Analysis in March 1957, Usp.mat.nauk 12 no.4:241-250 Ji-Ag '57, 


(MIRA 10:10) 
(Voronezh--Functional analysis) 
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Kreyn, Seles Loiseyev, hel. (Yoronezh,) oscow) 40-21-2-3/22 


On the Oscillations of a Solid Body in the Interior of Which 
There is a Fluid With a Free Surface (0 kolebaniyakh tverdo- 
oot soderzhashchego zhidkost' so svobodnoy poverkhnost'- 
yu 


Prikladnaya Matematika i Mokhanika,1957,Vol 21, Nr 2 
ap 169-174 (USSR) 


Under the influence of conservative forces & solid body with 
a cavity partially filled with a fluid carries out smal] os- 
cillations which are described by the following equations 
(due to N.N.Moyseyev, Thesis, Mathematical Institute, Academy 
of Sciences #Moscow 1955): 


YY + j ¥,(P)5 "(P,t)aP+ pet, + (y,(P)S (p,t)aP = a, (+) 


(1) . 2 (ast +096) 
ge (Pot) + J mPa) Ge (arta oP Weta PZ fn Pal?) 


Here the Y, are the generalized coordinates of the body, 
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On the Oscillations of a Solid Body in tho Interior of hich 40-21-2-3/22 
There is a Fluid With 4 Free surface 


2 =G(P,t) is the equation of the free surface; v, and Yy 


are functions of the point which are determined only by the 
geometrical properties of the cavity; fy are constants 


which determine the conservative reforces; Q, (+) - outer 


forces; 5 - the plane domain corresponding to the free sur- 

face in the state of equilibriun; g-density of the fluid; . 
g - constant field tension; H(P,Q) - the Green's function 

for the Neumann's problem for tho domain occupied by the 

fluid. The motions for dy = 0 ore said to be free oscilla- 


tions. 
with the aid of function-theoretical methods the authors 


prove: For motions of the considered body around the state 
of equilibrium there appear normal oscillations, i.e. (4 
has solutions of the forn 

io t io t 
(2) Yon 7 gn ° » Sy * 3? (4ef-T, jet, -o+16)> 


In order that the atate of equilibrium is stable (ise- (2) 
remains bounded for all t) it is necessary and sufficient 
that the matrix 


Cara 2/3 


Be mares ee 
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On the Oscillations of 1 Solid Body in the Interior of Thich 40-21-2-3/22 
There is a Fluid With a Free Surface 


2 1 Y I i 
| Ms 55x - te ( 0,@) 0, (P)aP | jykaly 00,6 


is positive definite ($4, - Eronecker's &). Shen all frequen- 
cies 0 are real and w 2 +o as no. 3cesides then in 
the metric of the Lo, (2) i9 a complete system of solutions. 


In this case the Cauchy problem has a unique solution defined 
for all t if the Q,(t) are of bounded variation on every fi- 


nite interval. 
There are 6 referonces, 7 of which are Soviet and 1 Americea., 


SUBMITTED: March 9, 1956 
AVAILABLE: Library of Congress 
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SUBJECT USSR/MATHEMATICS/Functional analysis = CARD 1/3 PG - 874 
AUTHOR KRASNOSEL'SKIJ W.A., KABJN 3.C., SOBOLEVSKIJ P.E. 
TITLE On differential equations with unbounded operators in the 


Hilbert space. 
PERIODICAL Doklady Akad.Nauk 112, 990-993 (1957) 
reviewed 6/1957 


Joining a paper of Kato (3 .Math.Soc. Japan, 5, 2, (1953)) the authors 
investigate the equation 


(1) Sy a(t)x = £(+) 


in the Hilbert space H. Kato constructed the solution of (1) in the Banach 
space in the form 


(2) x(t) = U(#,0)x, + a¢(t), 


where the solution of the homogeneous equation has the forn 
x(t) = U(t,s)x, 


with a continuous and bounded operator U(t,s) and with the initial condition 
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x(s) = x, and 


t 
Qt(t) -f U(t,s)f(s)ds. 


In the special case considered by the authors, about U and Q more exact 
assertions can be made. Here it is assumed that 1) a(t) is selfadjoint and 


(a(t)x,x)>(x,x), 2) for OZ KL 1, ant) is differentiable, where 


CK (t) a(t) 4 an“) are uniformly bounded with respect to & and t. 

3) c,(t) is strongly continuous in t and bounded. It is shown that under 
certain conditions of 1) and 3) there follows the condition 2). Furthermore: 
x(t) « U(t,s)x, satisfies the homogeneous equation for all x,€H. For 


t>s and O<x%¢ 2 the operators a“(t)U(t,8) are bounded, where 

) a%(t)u(t,0) ll Cu(t-s)"%. this estimation also holds for X= 2 if 
\c(t)-c(s)l| € L]t-s|' . The estimation holds for all M if & is constant. 
If f(t) satisfies the condition Lip € with £<1, then (2) is a solution 
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of (1) for all x,€H and t>0. If x, lies in the region of definition of A, 
then this solution has the property ||a%(t) 4 < ud ~* for <b. 


Let @ be the space of the functions f(t) being continuous on(0,b] with the 
values in H and the norp I fll, ~ max f(t) and let C! be the space of 


continuousydifferentiable functions which vanish for t = 0 and the norm of 
which is ||f lg: = max 2" Ct) . If f(t)€EC, then it holds 


° far(t+ at) - ae(t)i| ex, At lindt|- itll, . 
if f(t)ec', then we have 
YS: ae(t+ at) - + at(t)|] <x, At linatl- Yr los : 


If a7'(t) is completely continuous, then Q is completely continuous in ¢ and 
Ci. Furthermore the equation (3) a + A(t)x = f(t,x) is considered. It is 
stated that the integral equation (4) x(t) = U(t,0)x, +Qf[t,x(t)] has a 


solution on a certain interval. If lr(t+ At,x+&x)-f(t,x)heK({at|% + HAxll® ) 
(K€1), then every continuous solution of (4) is also a solution of (3) for 
t >a. 
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n 
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(Applied Mathematics end Mechanics), //41/4 
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AUTHOR: _Kreyn, S. G. 


TITLE: On Correctness Classes for Certain Boundary Problema 
(O klassakh korrektnosti dlya nekotorykh granichnykh zadach) 


PERIODICAL: Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 6,pp.1162-1165(USSR) 


ABSTRACT: The present paper studies this problem for partial differential 
equations. (Equations of inverse thermal conduction and several t 
elliptic equations). Zhe here investigated boundary conditions 
are correct in a class of solutions which are uniformly bound- 
ed in the metrics of a certain Hilbert space. Reference is 
made to pertinent preliminary works. the corresponding partial 
differential equations are here treated as ordinary differen- 
tial equations in a Hilbert space, whereby the problem of 
correctness can be solved by elementary means. H here signi- 
fies the Hilbert space, and A (t) for every t of the segment 
(0, T] signifies an unlimited operator that acts in this space. 
The author here examines the differential equation 
(1) dx/dt + A(t)x = 0 with the initial conditions x(0) = 
The proof of the theorems of correctness of the just mentioned 

Card 1/2 problem is based upon the following chief theorem: A(t) is a 
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self-adjungate operator whose defining range is independent 
oft. In the defining range a strong derivative dA/dt 
exists, where the unbalanced equation 


(e x,x) € k(Ax,x) (x €D(A), t€(0,T)) applies. 


For every solution of equation (1) the inequation 
x(t) < Hx(oy 7%) Y x(a 


applies, where X(t) = (ak* - 1)/(eX? ~ 1) is true. There then 
follow a proof of this theorem, two corollaries, and a second 
theorem. Thereafter the differential equations 


a°x/at® ~ Ax = 0 and 0*u/ dt? +A u are examined. 


There are 7 references, 5 of which are Slavic. 


PRESENTED: December 19, 1956, by I. G. Petrovskiy, Member of the Academy 
SUBMITTED: December 18, 1956 
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AUTHOR: Kreyn, 3.G. and Sobolevskiy, P.Yee 20-118~2-7/60 


TITLE: “pifferential Equation With Abstract Elliptic Operator in 
the Hilbert Space (Differentsial'nge uravnenie s abstraktnyn 
ellipticheskin opera heron v gil'bertovom prostranstve) 
PERIODICAL: Doklady Akademii Nauly,1958,Vol 118,Nr 2,pp233-236 (USSR) 


ABSTRACT s In the differential equation 


dv 
(1) atAve=0 
let A be an unbounded operator in the Hilbert space H 
with a domain D (A) which is everywhere dense. Let the 80~ 
lution v= v(t) satisfy the initial condition 


(2) v (0) = vi en (aA). 


The solution of (1) - (2) is denoted as correct, if it a 
exists for all vied A) , if it is unique and depends con- 


tinuously on the initial conditions. Necessary for the cor- 
rectness of (1) - (2) is the existence of K which must be the 
generating operator of a strongly continuous semigroup U(t) 
of bounded operators. The operator B is said to have a frac- 
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tional order with respect to a positive-definite operator A, 
if for each vED (A) it holds: 

Wav < Ky| atv), O< YS, Ky>0 . 
The lower bound of y is denoted the order of B. In order that 
3B has the fractional order 4 with respect to A, it is neces- 
sary (and sufficient for the existence of B) that for all 
vED(A) ,y >& and sufficiently smallé it holdss 

1- K 

|Bvll <€ J 5 favil + svi v] . 
The operator S is called elliptic, if S = A+B , where A 
is self-adjoint and positive-definite and B is of fractional 


order with regard to A. If A is elliptic in (1), then (1) - 
(2) is correct. Let u, (t) in this case be the semigroup 


generated by (1) . For each v€H and t>0 the funetion 
U,(t)v satisfies the equation (1) . All the solutions U,(t)v 


are analytic in larg t]< 1m Ce does not depend on v)-. 
There are9 references, 3 of which are Soviet. 
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Glushko,V.P. and Kreyn, S.G. 50V/20-122-6-2/49 


Fractional Powers of Differential Operators and Embedding 
Theorems (Drobnyye stepeni differentsial'nykh operatorov i 


teoremy vlozheniya) 
Doklady Akademii nauk,SSSR,1958,Vol 122,Nr 6,pp 963-966 (USSR) 


Let G be a bounded domain of the n-dimensional space (n>2) 
which is star-shaped with respect to a sphere. In the Hilbert 
space L(G) let a self-adjoint positive-definite operator A 


be considered which is generated by a differential operator 
of even order and by a system of homogeneous boundary con- 
ditions. A is called strongly invertible, if 


~1 Log 
ll avs | Pas (f€L,) » where W, is a Sobolev space. 


2 
Theorems Let A be atrongly invertible, 0<7<1, r= Yl - 3 . 


The following cases are possible  _y,, 
a) r positive, not integer. Then A” is a completely con- 


tinuous operator from L, into C.. (space of the functions 


J 
with m= [r) partial derivatives which satisfy the Holder 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826420( 


"APPROVED FOR RELEASE: Monday, July 31, 008 ets RDP86-00513R000826420 


PRAT RES sta pera) psiesib ROSES 


Fractional Powers of Differential Operators and SOV/20-122-6-2/49 
Embedding Theorems 


Card 2/4 


condition with the exponent y <r -[r]. 


bv) r positive integer. Then AS is a completely continuous 
operator from L, into Ch y? m=r-1 and v<i, 
$ 


c) r¢gO. Then ie 468 completely continuous operator from 


fs oErs dl at 
Ly into Les q? =~ * 5 “a 


Theorem: Let A be strongly invertible, m positive integer, 


yl - 2 <m<yl. Then py" where D™ denotes a partial 
2 


derivative of order m, is a completely continvsus operator 


from L, into Lj, where 1» ee Let M be a point of G 
q q 2 n 
and 

Dh f(P) as: p™ f(P) (h> >0) 
As the order O of the operator Dy with respect to the operator 
A the lower bound of the numbers vis denoted, for which 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826420( 


CIA-RDP86-00513R000826420 


ELEASE: Monday, July 31, 2000 
See ee ee er ee wear 


1 


Fractional Powers of Differential Operators and S0V/20-122-6-2/49 
Embedding Theorems 


PRESENTED: 
Card 3/4 


APPROVED FOR RELEASE: Monday, July 31, 2000 


mn ,-¥ 
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Theorem: Por O¢m<l, O<n<nin {1 -m, oT De is an 


operator, the order of which with respect to A is not higher 
than Bie ‘ For 3th <yr<i it is 


| =o 2 ate | i* Ii, 


where K does not depend on MEG. 

The proofs of the theorems are based on the somewhat im- 
proved results of [Ref 7]. 

There are 11 references, 8 of which are Soviet, 1 is 
Italian, 1 German, and 1 American. 


June 5, 1958, by S.L. Sobolev 
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Inequalities for the norms of dorivatives in L| -syaces with He 
Sib, mat. zhur, 1 no.31343-382 S-0 60, P (MEA 1482 
(Inequalities (Mathematics) ) (Speces, Generalized) 
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it follows 
-~ B, -(y-B ; B-k . Box : : 
(3) xls sae é (y Nici tyra & Wixi, (6 >0) 


Conversely : If (3) is satisfied for all t >0, then from 
this it follows (2). Then the author gives some examples 

and discusses the possibilities of a generalization of the 
notion "analytic scale". He formulates a further condition: C. 
Let the set MCE be invariant with respect to the operators 
T(z). T(0) is unit operator. For every x<H T(z)x is analytic 
in every E. and it is 


(4) Wr(B + iol <ixll, oe a 


Definition : Let the scales {Ex} and {Ey } be constructed 


with the seta M and Mu! . El, ¢ is called conjugate to { By} > 

if there exist a bilinear ational (x,u), xEM and uém! 

and a linear relation 4 <>&*, such that LX 
Card 2/4 
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| (x,u)| 
(5) We Mt = sup ale 
Ey uél! ony 


Interpolation theorem 1 : Let 1 Bat and 1a be two 
analytic scales; let the scale { Bic f conjugate to {zz} 
exist. {8x} and {ey} satisfy C. On the set M 
corresponding to {8} an operator Q is assumed to be de- 
fined, such that for certain o&,8 and «,8 it holds : 


(6) Paxil SK, xy ‘ Waxll <K, Hix ly (x Ex) 


Let denote A() = AB + (1 -M)K, X() =e MBs (I-A )e - 
Then it is 


(7) Wert ee ny Sk He Wey . X 
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The author gives several conclusions and Special cases, 
Theorem 3: If, under the assumptions of theorem 1, Q is com- 
pletely continuous as an operator fron &,, into E~ , then 


it is also completely continuous naps operator from ee wy 
into & ; » Where y is an arbitrary number between ox and 


~ ( «) ° 

Theorem 43 Let F and G be Banach Spaces. If it exists an 

analytic scale | BY » the conjugate scale of which has the 
property C, and if E, = F and E, =G , then Ext is unique- 
ly determined on [0,1]. 

The author mentions : Y.p. Glushko, H.A. krasnosel'skiy, S.L. 
Sobolev and Slobodetskiy. - There are 9 references, 5 of which 
are Soviet, 2 German, 1 unglish, and 1 American, Ly 
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TITLE: On the Notion of Normal Space ‘icale 
PERIODICAL: Doklady Akademii nauk SSSR,1960, Vol. 132, No, 3,pp. 510-513 


TRXT:; Definition : A family of Banach sapede Bx (4, aos B,) with the 


, 


norms [lx i is called a normal space scale if 
1. for B > the set Ey is contained in the space E, , is dense in it and 


(1) Hx tl <Upx ll, for xGBa 
2. from a Bash ES y sh, and x€ Ey there follows 
y-8 B--d 
wee a aay a 
(2) Hx Hl <ilxl 3 nx? 
B x A 


Let Po and F, be two Banach spaces, where 


(6) FCF » F, dense inF , xd, aUxii 
G 
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Un the Notion of Normal Space Scale 3/020/60/132/03/06/066 
On i O,1, let be givena normal scale of the spaces B where 
as ee : 


T FOCLE [BE 
(I) FOCE , RE, , Nxt, Sal, (eer) , 
ie) i) 2 


ix, Sixy . 
E, F, (x Fy) : 


(8) lim > x; =x] (x=E,) 


Tt is sai ; 

‘i j aid that the scale E, bases on the spaces PF and = 

‘neorem 1 : Among the normal 8c ‘ ie 

; P ales which base J , 

One 36 . ee one 

NG acalr G, (0<¢ <1) with the properties a) G_* oe : eh aa 

in G, 3 «c) for every normal scale j i ee na 
: § @ hy which bases on Py and F, it holds 


Hx fh, <0 : 
B, xia (Ov xX 231 , x@F)) 


This $s] cale 18 called maximal, 
Theorem 2 3 Let the Spaces F and F satisfy 6 let ie be Lhe WLX LMG 
O 1 “ ( ) ’ K 
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scale for F , F, ; let By be an arbitrary scale on Toya] which satisfies 
(8), Let the linear Operator A be defined on F, and let it satisfy the 


condition 
< < 
axl, <c IIx ; Ax |, <c, x I, (x€F)) 
° fe) 1 1 
Then for OS a1 it holds : 


1 


4 -& « 
(9) Ae eS Cc, Hx ig (xeP,) . 


Some further similar results are given. There are 4 theorems. There are 
2 references ¢: 1 Soviet and 1 American, 

YRGUUNDD January 28, 1960, by H.N, Bogolyubov, Academician 
SUBMITED: January 27, 1960 
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l6.e90 c111/¢222 
AUTHOR: Kreyn, S.G., and Prozorovskaya, 0.I. 


TITLE: Analytic siatestigsl Gil Incorrect Problems for Evolutionary 


Equations 
PERIODICAL: Doklady Akademii nauk SSSR,1960, Yol 133, No. 2, pp- 277-280 


TEXT: Let A be a closed unbounded operator which is the generating operator 
of a strongly continuous semigroup of bounded operators U(t) in the Banach 
space &. As the solution of 


(1) 


on [o,? ] the authors denote a function x(t) which is continuous with 
respect to the norm of E, which on [o,T has a strong derivative and which 
satisfies (1). The problem (1), 


(2) x(0) = Xo 
is called correct in the class of bounded solutions on [o,t] if to all ai 


uM, &, © (0,7) there exists a S(M, €,) so that fron — 
Card 1/4 
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G)  Mx(l <a, tefor], xo < § 
there follows 


(4) Ix(v)< € 


According to the formula y(t) = x(? - t) every solution x(t) of (1) - (2) 
eenerates a solution of 


d 
(5) aeo7 Ay 4 y(0) = x(r) 
in order to prove the correctnesa of (1) - (2) the authors estimate the 
solutions y(t) = U(t)y, of (5) by their values for t = T and by the 


maximum of their norm on [o,t] 0 

Theorem 1 : Let U(t) be a strongly continuous semigroup of bounded operators 

which admits an analytic continuation in a certain conic semimodulus K of the 

Z-plane. Let G@ lie in K. Let WN «= mex_{(U(z)ll . Then for all 29 2, EG 
zEG \ 
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and y © E it holds 
(6) WU(ey ll <0 Hole yy? My? 


where C(z 9) and wz, z,) are non-negative and do not depend on y in E, 


Theoren 2: Let A bea generating operator of a semigroup of bounded 
operators which is strongly continuous on 0,0] and which is analytic on 

a4 certain conic semimodulus. Then (1) - (2) is correct in the class of 
bounded solutions on every LO st) 

The theorems 3 and 4 give estimations for Hu(t)yil and Wly(t) under more 
Special assumptions. Herefron it follows 

Theorem 5 : Let S52 be a bounded domain of the n-dimensional space with a 
sufficiently smooth boundary [ . Let L be a strongly elliptic differential 
expression of 2m-th order with sufficiently smooth coefficients. The problen 


(12) ju =- Lu 


5 
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is correct on fo, | (2 

a >0) in the cla 

Heeaeas 6 isa conclusion from theorem ‘ Os Mera tone bounded in Lp (p>1). 
® author mentions P.Ye. Sobolevakiy and Mug, Solomyak. 


There are ) referencea 3 7 Soviet, 1 English and 1 French. 
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TITLE: Incorrect problems and evaluation of the solutions of parabolic equations, ae 
SOURCE; Nekotoryye problemy matematiki i mekhaniki, Novosibirsk, fudyvo ‘ 
Sib, otd, AN SSSR, 1961, 84-86, Lone bod 


TEXT: The present brief communication deals with a number of problems 
(investigated with Aspirant 0,1, Prazorovska) related with the incorrect problems 
for equations of the type of the equation of the reverse heat conductivity, duf dt 
=~ Au. The study of these problems is performed with the aid of the theorytof the 
functions of a complex variable and the theory of analytical half-groups of bounded br ae 
Operators ina Banach Space. As 4 matter of general principle it is found that once A. 
the correctness of a problem in one direction (with respect to t) and its analyticity 
are established, there follows the correctness in the reverse direction ina class of 
bounded solutions, Examples are set forth. At the present time the author and his 
associate are Studying the problem of the correctness of reverse problems for 
certain classes of parabolic equations with nonlinearities, 
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A space scale. Dokl.AN SSSR 138 no.4:763-766 Je '61. 
(MIRA 14:5) . 
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TITLE; Boundary valuo problema for an equation in a Hilbert opace 


PERIODICAL: Akademiya naux SSSR. Doklady, v. 146, no. 3, 1962, 535-538. 


TEXT: The differential equation — ic 
dcu/at Sas. EES 6 
with the boundary conditions 
a4 44(0) + a4,u"(0) + Byyu(t) + Byout(T) = 0 
a, 4u(0) + dou! (0) + 8, ,u(T) + B,5¥ u'(T) = 0 
is conoidered for 0 6 t & = ie the values of the desired function u(t) 
are elements of a Hilbert space H whilst A and B are self-adjoint, 
‘positive definite operators in H. A7! is required to be completely 


continuous, and B bounded with sufficiently smooth dependence on t; A is a 
parameter. The differential equation, together with the boundary conditions, 
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are reduced to the integral equation 
T 


1/2 1/2 
y(t) = a (3/2 ()R(t,5)B'/?(a)y(a)a 
1/2 ° ; 
where y(t) = B/“(t)u(t), and R(t,1) is a function of the operator A. 
Thereupon the following theorem is proved; if the boundary conditions are 
self-adjoint and 4 is no eigenvalue, then the boundary value problem under 
consideration can be reduced to the eigenvalue problem of a completely 
continuous self-adjoint operator in the Hilbert space Lo (Hy (0,T]). This 
theorem is applied to the problem 
2 
aru 27.2 
ooe + a * w*/o (XyreeeeX Ju = 0 
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which occurs in the theory of cylindrical waveguides. Hence it follows 
that if this problem has a solution for a definite 9g at a real A, then it 
also has a solution for 1/9 at the same A. Up to now this statement has 
‘been only hypothetical. 
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TEXT: The equation oO 
dv/dt = Ay (Oo¢ t¢ T) (1 1): + 
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uniformly towardg uniformly bounded solutions of (1.1). (2) the 
uniformly vounded B0lutions of the equations 
N N N 
(uy - we At = AyUy ye (2.3) 


h 
neere AyY 7 Au (u€ D(a)), (2.2) 
converge uniformly towards a solution v(t) of (1.1) air uf, v(o) for 


N---, (3) The uniformly bounded solutions v(t) of the system 


o 
dv /dt Ba eer v,(0) = Vis ‘ 


A,u—pau (ue D(A)), (3.3) 


converge uniformly towards a solution v(t) of Cs ae 
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CITED SOURCE: Matefialy* & Sovmesinomu sovetsko-amerikanakomu simpozium 
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| TOPIC TAGS: homeomorphism, ‘emoothness, elliptic equation, Euclidian space, } 
' nkanifald, conjugate operator, finite dimensional apace, interpolation theorem, | | 

| Hilbert scale, diacontinuous coefficient : 
TRANSLATION: Let R™ be a limited re 
, boundary O92. Within@2, the operator 2 
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| is given. On the manifold athe following operators are determined, 
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a= (ay. aes a} ia the multiindex,. e Te! e. we are 4th, The functions a, (xt, big (x) 
are assumed to be sufficiently smooth. It.is well known (RZHMat, 1961, éBi80). ie 
that the properly elliptic operator Q{= (Ay By..., By) in all cases where doe 
f2L, = max (2m, mj +1/2) realizes (with an accuracy y ta finite- dimensional ee 
spacea) the homeomorphism - : 


= gt cay may aT “°F oy 


“Hf, for operator 4g, iiiaie ‘existe a ‘conjugate pene of the same type, then it 
_ tTaay be concluded from eomatoranony: of Somes that the conjugate PRRPEIOE s a" 
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